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Abstract of J P1 21 8466 
PURPOSE:To match a heating 
surface and the measuring surface of 
a CT device and to easily supervise a 
remedying condition and to confirm a 
result by providing a bed for patient to 
be moved in a bodily axis and setting 
the temperature measuring surface of 
a temperature measuring instrument in 
parallel to the heating surface. 
CONSTITUTION :A top board 4 is 
composed to be movable in the 
direction of a patient PT bodily axis, 
and a bolus 5 for the patient for 
protecting the skin of the patient PT 
and, simultaneously, improving 
heating efficiency is fitted in the 
approximately central part of the top 
board 4. In a condition in which the 
bolus 5 is fitted, an X-ray CT device 3 
is operated, and an X-ray CT image 
before heating is image-picked-up. 
When the image pickup is completed, 
the top board 4 is moved in the 
direction of a thermotherapy device 2, 
and a thermotherapy is started. In 
such a condition, a cooling water is 
circulated to the bolus 5 for the patient. 
When the thermotherapy is completed, 
the pinching of the bolus 5 is released, 
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the top board 4 is moved, the X-ray CT 
image after the heating is image- 
picked-up, an image value which the 
image before the heating is 
subtracted, and thereby, the 
temperature measurement result of a 
heated part can be obtained. 
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Filing Date: February 26, 19:8 
5 Inventors: Masahiro Saito er. al. 

Applicant: Kabushiki Kaisha >him .cizu Seisaskusho 

1. Title of the Invention 
10 HYPERTHERMIA APPARATUS 

2. CLAIM 

An electromagnetic rad:aticn type hyperthermia apparatus 
15 using a CT device as a te::\pe; -a tu: •': measurement device, the 

hyperthermia apparatus characterized by a patient bed movable' 
in a direction of the bodily a>:i.y of a patient, and a 
measurement surface of the temperature measurement device set 
to be parallel with e heatir:.-/ sui faca. 

20 

3. DETAILED DESCRIPTION OF TIT. i:.VSNTION 

[Industrial Field of the Invt :\z it. ;i ] 

25 The present invention reiaos to hyperthermia 

apparatuses . 

[Prior Art] 

30 Hyperthermia using electromagnetic radiation applicators 

is known, for example, as a treatment for cancer. The 
applicators are used for heating lesions. 

For example, Japanese Laid- ."pen Patent Publication No. 
35 60-1881~?7 describes an apparatus :sed in such treatment. The 



apparatus includes a CT devi::e soch as an X-ray CT device for- 
monitoring the treatment or observing a treated lesion. 

[Problem the Invention Is to Sol /el 

However, the hyperthermia apparatus includes a heating 
surface extending in a direc-iion crossing a measurement 
surface provided in the X-ray CT device. This hampers 
monitoring of the treatment -ind observation of the treated 
lesion . 

Accordingly, it is an objective of the present invention 
to provide a hyperthermia appara- us having a heating surface 
that corresponds to a measuromer.- surface provided in an X-ray 
CT device. 

[Means for Solving the Problems] 

For achieving the forec;oinc cbjecrive, a hyperthermia 
apparatus according to the presei:: invention includes a 
patient bed movable along a >:iire>> tier, of the bodily axis of a 
patient and a heating surface ex 1 . -ending parallel with a 
measurement surface of a ternr-era- ;re measurement device. 

[Operation ] 

Therefore, the heating surface and the measurement 
surface of the temperature m-asu: emen: device correspond to 
each o;her. This structure recuc-s the size of an applicator 
provided in the apparatus anc. fat Liitates monitoring of 
treatment and observation of a t tasted lesion. 

[Embodiment ] 

tig. I is a view schematically showing a hyperthermia 
apparatus according to an embodiment of the present invention. 



The apparatus includes a brfc I cn which a caticnc PT 
lies, a hyperthermia device •? for heating a lesion of the 
patient PT, and an X-ray CT device 3 for measuring the 
temperature of the lesion. .?he : .yperthermia device 2 and the 
5 CT device 3 are oriented in such - a :nenner that a measuring 
surface of the CT device 3 and a heating surface cf the 
hyperthermia device 2 extend parallel with each other. 

As shown in Fig. 2, th-? be i 1 includes a top plate 4 
movable in a direction along the bodily axis of the patient 

10 PT . A patient bolus 5 is secured to a substantially 

intermediate portion of the top ;'»late 4 for protecting the 
skin of the patient PT and i.npro.inc heating efficiency. 

Referring to Fig. 3, t.:e patient bolus 5 includes a 
lower unit 6 and an upper un _t 7. The lower unit 6 is fixed 

15 to the top plate 4 of the be-:l 1 -nd the upper unit 7 is 

separably secured to the lowir uv.it 6. Coolant water runs in 
the interiors of the lower and upper units 6, 7. 

As shown in Fig. 4 V , the-.- hyperthermia device 2 has 
applicator boluses 8, 9, six app-icators 10, 11, 12, 13, 14, 

20 15, arcuate support members .5, "7, an upper support arm 18, a 
lower support arm 19, and a .-upp-rt pillar 20. The applicator 
bolus 8 contacts an upper ha", f cv the patient bolus 5 and the 
applicator bolus 9 contacts -i .lever half of the patient bolus 
5. Each of the three applicators 10, 11, 12 includes a 

25 radiation surface correspond. ng : c the applicator bolus 8 and 
each of the three applicators- 13, 14, 15 includes a radiation 
surface corresponding to the applicator bolus 9. The support 
member 16 supports the applicators 1C tc 12 and the support, 
member 17 supports the applit ato:s 13 to 15. The upper 

30 support arm 18 includes a re\olv;ng mechanism that revolves 

the support merr.ber 16 about the todily axis of the patient PT. 
The lower support arm 19 include* a revolving mechanism that 
revolves the support member 2 7 ai out the bodily axis of the 
patient PT. The upper and io^er -support arms 18, 19 are 

35 secured to the pillar 20 in r-ucn -i manner that the support 



arms 18, 19 can be raised and lowered. Each of 'the 
applicators 10 to 1? is arranged as opposed to the 
corresponding one of the applicators 13 to 15. 

As shown in Fig. 5, th? x-ray CT device 3 includes an X- 
ray tube 21 and a substantially arcuate X-ray detector 22. 
The X-ray tube 21 radiates X-ray:- for temperature measurement 
and the x-ray detector 22 defects the X-rays. The x-ray tube 
21 and the X-ray detector 22 are revolved about the bodily 
axis of the patient ?T by a 'icn~ illustrated revolving 
mechanism. 

The X-ray CT device 3 r.ay i-roduce CT images or CR 
images - 

NTore specifically, in ■ he hyperthermia apparatus of the 
present invention, the patient ?'." lies at a predetermined 
position of the top plate A ->f t-.e beet 1. Then, with the 
patient bolus 5 secured to the ti;p plate 4, the too plate 4 is 
moved with respect to the X-ray CT device 3 for allowing the 
X-ray CT device 3 to measure the temperature of a 
predetermined treatment site. 

In this state, the X-ray CI device 3 is activated for 
producing an X-ray CT image <>f the treatment site before the 
treatment . 

The top plate A is the:', moved with respect to the 
hyperthermia device 2 for aMowirg the applicator boluses 8, 9 
to clamp the patient bolus 5. 

More specifically, the hyperthermia device 2 is 
initially held in a state in which the upper and lower support 
arms 18, 19 are spaced from each other in a vertical direction 
and thus the applicator boluses £ , 9 do not interfere with the 
patient bolus 5. 

When the top plate 4 is. a r ranged at a position for 
subjecting the patient PT to thermal treatment, the upper and 
.lower support arms 18, 19 ar - nc-v^d toward the patient PT . 
The applicator boluses 8, 9 =,re tr.us allowed to hold the 
patient bolus 5, ar.d the thermal treatment is initiated for 



the patient: PT . 

In this State, coolant wut-:?r circulates in the interior 
of, the patient bolus 5 with the temperature and the pressure 
of the coolant water maintained -it appropriate levels. 
5 When the thermal treat nent is complete, the upper and 

lower support arms 18, 19 a: spaced from each other in the 
vertical direction. The patient oolus 5 is thus disengaged 
from the applicator boluses 3, 9. 

Subsequently, the top plat*;- 4 is moved with respect to 
10 the X-ray CT device 3 until ihe treatment site coincides with 
the measurement surface of the X-ray CT device 3. After the 
top plate 4 is stopped, the '.<-ra/ CT device 3 is activated for 
producing an X-ray CT image 'jf tr : e treatment site after the 
treatment . 

15 Accordingly, the terr.pe /a tu.e of the treatment site after 

the treatment is obtained by subtracting an image value at a 
sample point of the image before the treatment from a 
• corresponding value of the inage after the treatment . 

In the illustrated err.bt :dim£-n t , the treatment by the 
20 hyperthermia device 2 is suspended for acquiring the image 

after the treatment by the X-ray -T device 3. This may lead 
to a temperature drop in the treatment site, 

A projection performed by the inventors of the present 
invention shows that the timer fc: which the patient PT is 
25 maintained in a state separated :'ro:n the hyperthermia device 2 
for allowing the X-ray CT de-ice 3 to produce t,he image is 
approximately 55 seconds. 

Generally, if the trea;men: is suspended for one minute, 
a temperature drop caused in the treatment site is maximally 
30 two degrees Celsius. That is, th* temperature obtained by the 
X-ray CT device 3 substantia i ly coincides with temperature of 
the treatment site after the treatment. The resulting 
measurement error is thus extremely small. 

Also, even though the hyperthermia is suspended for the 
35 temperature measurement, a substantial temperature drop does 



not occur in the illustrated embodiment. The effects of the 
hyperthermia are thus not reiuce::. 

As has been described, in '.he illustrated embodiment," 
the temperature distribut ion in che treatment site is obtained 
appropriately, without decreasing the effects of the 
hyperthermia. The hyperthermia ;s thus effectively performed. 

Although the X-ray CT devi. e 3 is employed in the 
illustrated embodiment./ a ni.trov; ; ive CT device or an NMRCT 
device may be used as the CT device, according to the present 
invention . 

Further, although the temperature of the treatment site 
is obtained using the CT imaoe,s ..•£ the site before and after 
the treatment in the illustrated embodiment, the CT images may 
be replaced by CR images. 

[Effects of the Invention] 

As has been described, the hyperthermia apparatus of the 
present invention includes the patient bed, which is movable 
along the direction of the bodil\ axis of the patient. The 
measurement surface of the t--rnpe) ature measurement device- 
extends parallel with the he^tinc surface. The heating 
surface and the measurement urf c :e of the CT device thus 
correspond to each other. This structure effectively reduces 
the sizes of the applicators and facilitates monitoring of the 
treatment and observation of the treatment site after the 
treatment . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view schematically showing a hyperthermia 
apparatus according to an embodiment of the present invention; 
Fig. 2 is a view schematically shewing an example of a 

bed; 

Fig. 3 is a view schematically showing an example of a 



patient bolus ; 

Fig. 4 is a view schematic illy showing a hyperthermia 
device; and 

Fig. 5 is a view schema L icily showing an X-ray Ct 
device. 

l...bed, 2. ..hyperthermia device, ray CT device, 4...tcp plate, 

5. ..patient, bolus, 8, 9...appl ic -:tor boluses, 10 to 
15. ..applicators, 21. ..X-ray tub^, 2 :\..x- ray detector. 
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